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SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
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JP6296020 
1994-10-21 

CHIYOU KOUYUU (JP); UOJI HIDEKI (JP); TAKAYAMA 
TORU (JP); YAMA2AKI SHUNPEI (JP); TAKEMURA 
YASUHIKO (JP) 

SEMICONDUCTOR ENERGY LAB (JP) 

H01L21/20; H01L21/205; H01L21/268; H01L21/324; 
H01L21/336; H01L29/78; H01L29/786; H01L21/02; 
H01L29/66; (IPC1-7): H01L29/784; H01L21/20; 
H01L21/205; H01L21/268; H01L21/324 

JP1 9940040522 19940215 

JP1 9940040522 19940215; JP1 9930048533 19930215 



Abstract of JP6296020 
PURPOSE:To obtain a method for 
manufacturing a semiconductor element such 
as a thin-fiim transistor by crystallizing a silicon 
film in a substantially amorphous state by 
annealing it at a temperature lower than the 
temperature of crystallization of ordinary 
amorphous silicon or than a glass transition 
point of a substrate. CONSTITUTIONS film, 
particles, a cluster or the like shaped in an 
island, a line, a stripe or a dot and having 
nickel, iron, cobalt, platinum or a siliside 
thereof, each sort of salt thereof or the like is 
formed selectively on the upper or lower side 
of an amorphous silicon film 1 and annealed at 
a temperature lower than the temperature of 
crystallization of ordinary amorphous silicon or 
than a glass transition point of a substrate. 
Starting from this, crystallization is made to 
advance and thereby a crystal silicon film 3 is 
obtained. By using this crystal silicon film 3, 
moreover, a semiconductor element such as a 
thin film transistor is formed. 
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5 o o Aiffcfi'iU :ntw\^-r>yiT,w.^7y^ 

(A) 



[oo i 9] £} } ik~v*rii\$ -til 2 n \w<n\\ : .)mx\ % 
<ny>\m\t. r)-r»o//m, UWJf 2 o ,mi Lfc, 

0 W-£L<tt 18 0-2 5 OtICjJIlttlTiK ch 

JUttt t>VF;ff«L^I»l (-.T£C><!:, fiSftBURi- v *r 

[0 0 2 0] &\Zs :ntM 5 0-6 s or, 0»J*.tt'5 

(M) ti, -e^'IKMSKT, 1*12 (A) fCfcUT. Si<3 
S3 t I' -3 /cft^ *y ^ M&fr 0 z. -y T^ftft; ~ -y 

fcffl5^3««A/ix'J3>i:tto-r^*. ^#T, [*]2 
( C ) \ ' <fc o \z 2 -O cd&IX X -y 'r ;i/«a^ 0 tL',% L 
M W. ft fi<S ^-)T, l f 1 fill i:ft(t--y^r^3A # Si o 

[0 0 2 1] Ml (in tt. CCO^SB<Dffi*S:J:Z;^i=» 
lifc«r-&^Lfct>^-C, 1*12 (C) <£#:ft;-*>^3 

- V JH«« ( C 0>K;l« T ^ * (, > & C £ f*& 
[0 0 2 2] tth0 r.ft!TM.ft>'Un>€:f&5C:t^T 

^T, 7 L < (iMTX 7 f >n^. : <h^'i 
&*J, 7-y«. JttK<ht)x'j3>IB(cHB»€: 
Xv*>*Lfct*r-£H2 (D) (C>T<fo tS 

<fct*. T I- Tfi0jSJffi(IIWLT«. -t^MSrEH (C) 

[0 0 2 3] \X I-.CO i;WTrW0nfclSAfc>''J3>S:W^ 
XT FTSf1-:W-4-6M$I«i:W3±tfM4 II/n-T, l*I 3 

(A) IZ^UT, 'PUtiiW^Xte. l*I2 0QfS4 i\<nhr>tz 
HAM nmz>{rf&^\z, ccoxco^JvXcii 
T F T(OT^f*M«^WyJ0/j:^ct ^KfidlHLfc. 

M2(-^L£ i^TWOntlSifi^unviifi:^ 
/^-Z/'/LT, W^f-«tt:iSflM I la, 11 b£IK 
JjtLfc. f IT. R I : 7 J 7X'7CVD/ii, IiCR^X 
VC VDfii. XA'.y ViJ > yit^CDJjlhiZX^XYi h 

U)'"-SX|0' ,, c in 1 3 0 0 0 - 

« 0 0 0 Acofct/iA/i^'J 3>«5£i(5tfcU zt\&'\9 — 



5 ) WIW t : « ™ 2 i) 0 0 2 0 
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:- > y L T > V< F '.lift 13a, 1 3 b £ HSbt L fc- 
(1*13 (A) ) 

[0 0 2 5] 7*7 X'v K-bf>^il:J:')T^tt 

ftK-y&^C&ofc. h'-ti/yflXtLTH 

NStctt?**?* > (Plh ) PWc^'tf 
v> (B: M* ) &JHl>fc. MT'liN'HTFTS/jit. 
Jjlli§'&H:te, 7*X7^>ti8()kcV, 
5 k e VtLfe, $ 0tC 5 5 0 \2T 4 B*|iiJT - - Jl/T* 

10 I4a-NclSMLft. fStt.fktCtt U— »f-7-- 
(B) ) 

[0 0 2 6] ffl«(OTFTfVHtM««CWIHIie 
^1 StLX, »S 5 0 0 0 A CORftfJiiaffJBl* JftM 

u f >mmz$m -tsiea^ie n ^n^&SLfc. 

(I«13 (C) ) Ja.h<0 XfaiCt oTT FT (LMTUN^ 

20 ftJffttN^i- ^;pfiT4 0-6 0 c nr /Vs, 
^;^T3 0-5 0cm' /VsT*9t. 
[0 0 2 7] BI4lCtt, rj^-OAy-f hWTFTff 
K>£43C<t-3fci*SftS^Tr. M4 (A) iC^^T, ^'JH 
fHUOXB, l*l2<DM4 ACO^o^^^^.fi^-T^o Wiffi 

B/C 1^ ^ n fc tfi ft x ' ) a > Jfi 3 £ A ^ - - > y L T , .ft 
^ ! l £ -^^^2 1 a, 2 1 b^ig|j!£Lfc. ^LT, RF 
'/7X7CVDii;, F C R7^7X'7C VDfi, X^-y^ 

»fta*IK2 2e»fcKLfc. y^TTvCVDte^ttHJ-r 

LT, 1 %<7)x'Jn>S:^tfT^ir^AK (1^5 0 
0 0 A) ^?£iCcfcoT#:ML. Ctl^A^-- 

> ; /LTy< hftd^ • «W2 3 a, 2 3 b£ff$)/tL£o 

[0028] *Eftc€-3%c7)^if,(«cox-? 1 i^>y'j 
=3"il/rg'tetc^L, rifc&lfttSiiLT, 7;ua-^Afid 

40 ^ *Mf«SW«. 2 V/y>T'4iH:^ I: W-lT ^> J: o IcHfJ 
AliL. 2 2 0 VKiSlfc£C3T7ttH : .& -SL'tL. *.1i«t 
^'1 0/iA/m : KtC^ofci^^T'ittWt^^ihL 
fc- CCD^i^, 2 0 0 0 A^»lft?fi6(t«2 4a, 2 
4 b^ff$b£*tlfc. (M4 (A) ) 
[0 0 2 9] ■7vX"vh'™tf>yL>;ICJ:oT^M 
ftK-"/£^C/cfo/i. h'-ty'/^XilTIi, 
(CI-i7^XVY> (I'M, ) £, F^tcBv^^>> (R 

50 SkeVdbLfc, i ^IZC*lS:U-+» ! --7--^-4*SC 



( 

9 

T> a - 2 5 (I £ff*McLfc„ Willi L t U—*t*-«. K r F 
(iftl42 4 8 nm) T\ 2 5 0 - 3 0 OmJ/ 
cm" <»X^ )l-Y-~\ft\&c» Is -*f-~ X£ 5 *y HBM 
It, (M4 (B) ) 

[o o a o] iinffi'coT KT(t:H<hl»1<«icMnil*ft 

2 (i 1 1 X, H 3 5 0 0 0 A co«ftrE*K£JliH 
L » :m:^>^i/ F*-J|/^McLT7-X&J*Jc, F 
K>M«Hfld*» • '.1i*S2 7 a -2 7 dSrflMLt* 

U*l4 (C) ) W^nfcTin'COlS*Ja*»Sft««N^ 
A* ?Wl^.T6 0- I 2 0 cnr /Vs. P-^vtWl'ST 
5 0-9 0 cm ? /VsT*'3Jt. £t> CLOTFTS 
Ml ^ T ft- 38 £ fl t x 7 F U v X * T « F U -f > ffij]: 1 7 
VTfiM-IIz, 2 0VT1 1 M 1 1 z T*WSMt^tt*l8£ tl 

to 

[003 1] CJt<Jff&M2) MSlCtt, gU£F]«C7 
' - ^Ay-f FCOT FT{1^£*JC:&^t^ft&''T< 
'4*. tt'L, ::T^7tJl,7yXy | J3>^Mi 
LTill^to W 5 (A) \Z,i<T£o\Z. ««3 11:ICT 

0 ()A^7^^7y Xx'Jn>gg3 3£i£ffitt 0 7* 
^7rXy'Jn XBSlcJiifi'M^ttco P m t) L < ttNS!* 
Vtfa&MAHitX&^XbJ:^* ^LT, ±8BlC/T:Lfc 
cfc t \z ,WXco- -y y ^ t> L < teifeffc- -y *;HftK 3 4 

A, 3 4B£J0McL. CCO^ffiTSSOt:, 4Pi , m. t J7:i 
-)VfZ> Z t IZ J:o X7=£fry r X > U 3 >BI 

[0 0 3 2] ^iZ, COct^lcLT^btlt^ t W ( ^U3 
>R£lr4 5 (B) Cjrf^^tc;^-- >yLt. C<D 
M<7>»l'!fe« (-vy^fcL<tel£{fc-yy^»R 
3 4 A , 3 4 Rc7)i|if!Jjff|5) CO x U =1 >KlCtt - V 'rhtS 

%H\\z?;£tix^z><T)X\ zn^m< ± 

y LT, ft«y'j3>M«3 5A ( 3 5B£flMLt. 
^bl:. !;tc'li'«rm:^7^^7rX->»j3>Bg3 
6£W:MLt„ *<7)R\ 1*15 (C) lz,T<?£o\zY'f h 

/f^MtL. y-Y hvtt«:i 8 £7;u = z^m;J:oTM 

l. N4c7))«rv < hiun;M:i^^<k^^-^^^ ^^>h 

A, 3 9B£PMtT& 0 S^IC, MRflJftlStt 4 0 £tftftf 
L , n>*>>/ F*-n,£ff$/AtU <L>«7lif$i4 1 A. 4 1 
B&V-X, F U-f XC/FSbSLTT I- TA<'>efj£1"5 a C 
COT F Ttliifittlri^Wi KJt^T. V-X, F U f > 

L. T I- Tco^fl:^h''J I:"! - *. 3>*f FW.JFM 

[ o o 3 3 ] VMm 3 3 M ft icta. cmos nwr 

FTfl:^<L-^C^-;t^^^^'4\ N6 (A) (Ci^ct 
ttftcf* I F.M hilli^ftH-^5 2 £ift:fftL, 2 b 



(i ) MHHt : (» - 2 9 6 0 2 0 

looo-iso o aco7 : e^*7 7 x-> 'J :j >fl« 
S3^«f8Lt. fit, l:A](C,NLtJ:-3lcW1X-<0- 

?^T5 5 ot;-c ! 7r:-;i,-r5. co) i:fiiic«toT, ft ft 
x>J3>{SH«5 5^e«fiL, WAMt^aiifr-tS,, 4W-1 

AV.ib(7viifriCj;oTffefbi> l J=i>S 9 A. 5 9 BttiBtZ 

10 [0 0 3 41 *1C, CCO«j;o(lLTW^nfc*. l ittx»Ja 
(B) (C>Nl"J:olC/t^--->yLTfiitt*> 

^-•yy;l,co^^A-^^C^Ic^LS^^^r^^. & 

5 8 A, 5 8 B£Jf£f&Lto 
[0 0 3 5] » 5 (C) 

f^i^E 6 0 A<h Pffl03Fjs8«|««6 0 B&flSliM"*. 
|2R(C«. CTx^, N53^*iEtt<!:L.Tj» (F-tf>^^X 
20 l^-7^X7<>PH 1 ) ^Hl^, 6 0-1 I0kV<7)/jU 

a'tafiiT^ifliic F-t:>y$^c^cv 7*fu 

vX h-CN^-v^^SiTFTOMWtSW^T, Plf^tt 

WAtf*^* (K-tf>y^/Xttx#7>B: 11 

* ) Srffl^, 4 0-8 0 k VOftliTaiUiT F- fcf > 
[0 0 3 6] F-f>y^Ti*. M 4 <7)J« ft <t["J« \Z V 

F^-JU&ff^U ^>)S'4iW6 2A, 6 2H, 62C^ 
30 7--X, F K >lC^etL TT FT^W 6 0 

[0 0 3 7] (*MW4) *'X<«WW. «i8M3(&i: 
SIC*5^T, 5 5 0t. 4WfW©/jn«ft(Ccfc4t J fAfcfb.i:f , i 

«fi S/itt <r £ b tz 1. $ i± § «l* (I S . Kmc >M'J£ Mi 

e»j(7)c mo s s«t f Ta>ff«.r.f i a$>i;-r. 7 
(a) {ZTR-t^oiz, 1 htc ymmtmms 2 

*X/\*y ^f£(C«fc0 2 0 0 0 AOftZ CilMl/:. * 
(Ciy^ 1 0 0 0- 1 5 0 OA^tiPrXy'J 3 >K 

40 •yy^feL<«BEfk--y y;i/»IR5 4 ^^/;lcLt 0 

[0 0 3 8 ] ^LT^^^MU'l'tCi5^T5 5 ()t, 4 
B*r«|(757--^$ff<Cofc. CCD llWlCcfc-oT. ft(l:> 

^^TlZLTW^tlt^W,x'J-i>li«^W7 (B) ICmc 
T o 1 1 A ? - - > y L T ft 1* > > J n > M « 5 6 ^ IK lit 

[0 0 3 9] i'5i;Krl ; I*>V|/--+/-)t (W14 2 
4 8 nm, /SJUXW2 0 n s c c ) 71 SrWiSjLt. IKi 
91 -Si (4. 2 5 0 m J / c nv X 2 > a F «S: L fe. !K!M 
50 /W-ciiLT^. KW. «KftW(S;. ^w*f|--**iBLr 



( 

1 1 

2 0 0-4 0 Om J /cnv tihtKi'J;^. St, U~ 
^--*>t£ L Til X c C I U-+f- 0 8 n 

in) > A r V tf- (iA*K' I 9 3 nm) 

[0 0 4 0] St. b-^-XmitotM^mw*® 

OiKJWI-ct^KTA (v t'-y h * *t--?)V • 7 

& 7 ~ ~ ;HC J; ^ T « ^.(tlti^y'Jn/ K 5 3 <fc 

, W 'in «■ ld:A</<ftC(!:^77>Miiil:J:->r W <^> 
jWcft^>t. St. iSifl^r-Wl»»tcJ:S«S-CttiB 
A/, f t L & i ^ S S U — - # Rfl W 2 ft . W ffl ft L t BJ « /h 
£ ftK AA#& SclzBrKStiX^ZMZ » Ls * «b;i ic 
ot. WAMkLtf*. U"^'-!HW5ntB{5 3(ilMiffi 
co |.*.|<7) 5 o t tt-RWA 3 ft M. A<KK $ tit . 
[0 0 4 l] *<n& % > U <hf<&y-< h?B 

W5 8A. 5 8B£/IMLt 0 ^LTI*17 (C) {C^T 

TN'«W^'|ilittSri«6 0A(!:Pt!(O>f^ffl«6 0 B£ 

(K-e>y^/X«7tf >PM. ) 6 0 

- ] 10k W<D)n\sM^&f\:V^M\Z K-fc^ySfcCft 

tex#7>K- H, ) £JIKK 4 0-8 0 k VOJJDj4« 

oT, v-x, nu-f >cotftt;fi:&'fr^, <* ^icJBWJie 

^62A, 6 2 It, 6 2C£V-X t KKXCJIML 
TTFT^Mt^o *^J^^JT%KLtJ;-9[C. JgAifcffc 
*U/jliTrsttW;i:*S:«ATrs^<!:ICct 0. 5 5 ot. 

Wic«fcST---ii/ r.Pit t «r«t m-r c: t o , 

co J: -j Aft x'J □ >J« ^IIH^T I- T £ f^JST ZZt 

' 1 ' 1 -'.v! : i - »- « -r !■ i\ + > v 4"- . -ft. n , *w t v t -75 

m' V s i : 'J v V f ^ <>; < ■ , #> -r, ? 
ii'O - I'M);- nv /V s (7^^; -f 1 I^i 4 ^ 
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:>0 0cnr /Vs, L 5 ^WVlilr.H 0 . f)-l. sv 
t'UxY-^A'fciiClMj hltd^. Lit* 
tt*.1ir ^> o ^ ^M 7 > L t d <h /><?!■ Il^i^ 

[0 0 4 3] COcfc^&W-ttWK^ti, Ti-ir/rXy 
'J 3>K^U-+f-teA/i<klCcfcoTC0^»If£T*ot 

tm<mit>-3%tfjz$<* st. «r , iA/ifkictt4 o or« 

hCOrfeUST, 3 5 0m J /cm' W, I'.WiffiU U-+/-X 
-n «fc 0 / h $ ^ Ml T + ^> T * 6 1 66 , W Pt: r t ( c I H I X I i 

(wcfcSHffiB£fi*Sftft?itriijffl/fi-c*st46. f^tia 

T FT^Wtt^ftJ^t^OT^ot. 
[0 0 4 4] &*5, ^^RJlTtiN i cnmm^^ti/i) 

/j^l LfrLte&*>* ^%mmx^u\ziy^u>m<D 

%}\ Mi ttWmott), * to » go U - +f - K! « I c «fc 
20 tTFTW1$tt^ffi:T-rS^<htt&A^t. ZOtzV)* 

[0 0 4 5] [*»W5] T^EJUTyX 

ft * < '> <t U jfa {4 •> 'J 3 > $ t * ^> ; j : t C W I - t ^> . 
[0 0 4 6] M8^**iliiWOft:K r.W^SBft^^^ 
StH8 dfcHT. ^2 *h|n|fJ^C0}W^ttW2 <bl"J *co 

«fff*>fc-r. sr. ^7XM <3-->y7 0ft9, 

1 0 cmfi\) A:\ZT m<nmit£k'MB 1 B^2() 0 0 AO 

J;n7^j|,7 7X>Ua>JBJl Si 0 0 0 AtfWSlCJjK 
KLt. A(3VX^<!:&*l!6fkft:*llfflH 0^2 0 0 0A 

co^^n/.ygLt. c<o«fkft*W8 ocokwicoc^t 
40 ij, Rmftfytonwz&zt 5 o oATt»liW4^: 
«h i- M L T fc 0 , T * n (i Oi IC A? < T A 

[op4 7] ^LTiii«co7^ h 'J v/\y-->y r.p^ 

r, v . t- , t. jpfr ^ ! ^ ■ J m : +j ' t ^ ^ ^ co ■ ]■ i 

^V'v^^^Il^k^^ 8 . fV tV£ V: /V/V ^ "7 v a >• »i jl 

. ; ifiit.;./i£^ 1; i?)f^f[:i"M^M 8 2 

it &M%mW'::U\'%$: 5imMm'&z± \z-£-. 




( 7 ) 

■ n 

2 0 0-4 0 Om J /cnv ^rtUA'cfc^o £fc, U- 

/tch L Tf;L X c C 1 (ift'ii 3 0 8 n 

in) , A r F U— tf- (iffcli 1 1) 3 nm) ^Jllt,^' 

[o o 4 0] $fc. U-V-y£^!!(iWihM^<?)? J )|ifc&^ 
& C ch CO T- * & ■ Jii '/£ fc \ K i ' W * & <0 T £ ^ . « i 3 * ^ )t 
WJ«W(C-^'5R t A. (v.tr-y h • -9— • 7--^) 

tt , v 'J 3. >! i: ^ >t fciffi #W K M^ttsct^tt 
3<0T*; ^f^^Tt^^^fr^^-<h^T^^ 0 & 

arctic. 'w htoiotiUTWSirtoftW^vU 3 > 
tt&&'t\lZ>Zttt*Tts%>* Z CO J: o jffi ffi £ Mi L fc fc i Jft , 
i7-» ;nc«t o TMAMfc LT^;y'J3 >M 5 3 fcfcck 

K iWiH-n A <&^:^7T (c j; o r w ^> 
aa f t l u t ^ s u - +f - w m w s n . *s a ft t tins « >h 

S^WAA^*3SlCJK/«SnT^5WIc«L. * ft 91 let 20 
oT. ttA/rffcLfcHh U— tf-!HWStlfcR5 3ttteffi 
CO Jj [.'. i co 5 o fc J; fc «W J A" £ & « AW <«»snfc. 

[0 0 4 I] iE-<7)?4\ y'J^y^MWit^y^f h?B 
W5 8A, 5 8BfcJl^tLfc, ^LTKI7.(C) [Ztj<T 

r^Lfc, cco^iiii. Mx-tj. Nm<mmtLxm 

(H-e>^^X(i7tX7Y>H H, ) fcflHv 60 

-i i o k v^huw&iix^.mz k- t°>yfc&::& 
(iv#^>i^ m* ) £jik>. 4 o~8 o k vmmm 

[0 0 4 2] K-fcf>y*t/J«. U— *f->tconflWlz«t 

^6 2 A, 6 2fi. ()2C$7-^ I KKXCJfML 

*Wjli'4-Stt«/LA**WA-t*-<tl:ct 0. 5 5 or, 
4Wlii|fi!iSco|SM*uWIKlO«Afc(t mt\s-*f-%<D?R 40 

CO A 4 f- CO fc'i A A " J n > ifi fc ? !) Z> Z tt)<X$ fLTC 
co J; -5 fcMAA i> 'J n >K£ Jfj t'TT I- T £ftWTZ> Z t 
CJ;0, i^tt.fl/ctT FT^f^Ct^T'e^, ^fch> 

(i, '.ii»'a«f«f*ie (^t* ti. 4 0-6 0 c 
m" /Vs (>U^>y-f h>H, N3#!Ki) . 
« 0 - I 2 0 c nr' /V s (Yfl ^ Y 1 hW. M4# 
!!(!) . Ld^fti'ivliJlil^i-HVTJo-)^^ -^'JiteMT 
WOtlfciN-f-A- tOl^T l ; T CO ^ t* ' ) t* < — I 5 0— SO 
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2 0 0 c nr /Vs. L 5 1 >iMiH : .U 0 . 5 — I . 5 V 

fi « vii i ( ; co i f b o * # M L tz z t n ■: 1 1 s n & . 
[0 0 4 3] c:coj:-p/j:^n:(^fi*ii, rtJ^/yXy 

0 3 > I£ CO V - +/ - $ g A i'i f t » 1 ck o ' T CO * «> f f £ T * o t 

^itco^^^^^A-^<, - .*ry'/i/bic«4 o onu 

.hwiMKT* 3 5 flm J Z c m"' W l;coA^U-+/-x 

\z «fc s ta fti ia sisft ft ffi t fi'ifiiie -c* s w , b n 5 

[0 0 4 4] fcfc. *%njjriiN i ^MW^iy'J 

^ofco L^L^^e. ^'^^^JT^fcitc>- l J3>I$JcO 
*fi t'tft ttW+»T'*oTt>» CO ft CO U - +f - {H| W ( z & 
■oT^-n^ftfi^Ci^T^^cOT. N i W«;ff^(tt< i: 

[0 0 4 5] .C*lfiW5) *XjSKM«. T^JPyX 

>co^-^fi:^s^^r^^^'u^^)fj^^^fr^ 

U , C CO iff fg £ 7 % ;U 7 r X > ' J 3 >M{ I : II *ft & C 
it; J: 0, MmriMZT^ fry ? x*>n 3 >miz'4tAlr 

(CW A L . ft$ AftBU 0 tttt>c*^* \ a tlfc A* o fc 

* & u«S ^tt -> ' J 3 > « ^> ;j t£ (c IWT ^> . 

[0 0 4 6] ms iz&nmvmmAWv&wz >i<-f* 

«fiff*>K-r. sr. ^/77Ste (3-->^7 0 5 9, 

1 o cmft) .t\zTmv>mtimm \ 1^200 0 ao 
wzizxrtyfmxmtL* z^iz-y^x^cvDikiz 

J;0 7^7 7 XxUa>B! 1^10 0 0 AcoWSKMc 
RLL *(CTX^«t&*Kftft*Ifi8 0*2 0 0 OA 
(WSickKLfc. c<0Kfbft*lltt8 ocoifiWic^c^T 
\t, m)ti®v>'%mz±z>t?> 0 oATfelW&u: 
ch £ M & LT^O, T 3?> n i A* Oi IC A5 < T A 

[0047] tLxM'tin? * h'n - >y 

tit. ft»3?fyflSct'i>n^tt«>ftvv«co!K! 

WT M t ^ 8 2 fc U L fc 7 1*)17 r X > ' J :i 

>JB! 1 oUmiZhWALfz. C(0«fLft*l!t 8 3 coft:^ 
fi. K*»WISi^T U V )t fc 5 «|liI!Ki«-4--5 C > I* <fc o 
Tfr^t)*lS 8 ^^CCO^fbfW^S 2 CO )y 2 Ii2 0- 
5 0 K?mt%X^ft%* (^18 (A) ) 



( S ) 

i;t 

[do-is] znmtikMVAfo. Vk<n \\n\zi>ux*$Ai 
£t\&mmm\n:£&<t&tz&<nt>v)T&% 0 eco 

WjglZ*H*T, f\m&ittimnz->y'r)l$: 1 0 0 p pm 
(•'RiiUftW) f8iJllLttt:(ft«A/«S«£^5in J }fi K (10 c 
mJ[0«tti(7)iiift) Lfc. £fcC<7>RL Xtf-t— 84.T5 
0 r pmT' 1 0 fiKn x tf > n — h£?r<^ JJSfti&iAiftfc 
[Z^J ■U&IIRS'MtBlbtStt. t! htZ Z\<DWMX 5 ft 
|iilWJ.¥L 4feHl^T2 0 0 0 rpm. 6 
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